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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed on 11/13/08 after final rejection. Since this application 
is eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 
CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 11/13/08 has 
been entered. 

2. After reviewing Applicant's arguments and prior art as a whole, the 35 USC 
Section 103(a) rejections based on Takahashi et al. (EP 1 014 766 A2) in view of 
Watanabe et al. (EP 0 335 337) are withdrawn. Takahashi does not teach or suggest 
the second layer containing a non-thermoplastic resin and a thermoplastic resin. 
However, upon further consideration a new 35 USC Section 103(a) rejection based on 
Watanabe et al. (EP 0 335 337) is made. 

3. It is noted that Applicant has deleted recitation "an adhesive" and "a non- 
adhesive" from the presently claimed invention. It may be helpful if Applicant reinserts 
aforementioned recitations, because such recitations better characterize Applicant's 
claimed invention. Moreover, it is noted that Applicant's presently claimed invention 
controls the liner expansion coefficient of the non-adhesive layer and that of the 
adhesive layer to about the same level (see paragraph 0026 of US Patent Application 
Publication 2006/021 6502A1 of the present application), whereas the prior art of 
Watanabe appears to suggest that the individual layers have different coefficient of 
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thermal expansion (abstract). Thus, it may be helpful to Applicant if the language of 
paragraph 0026 is inserted in the presently claimed invention. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 , 5-1 0, 16, and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Watanabe et al. (EP 0 335 337). 

6. Watanabe discloses following in abstract: 

© Flexible printed circuit base materials of this invention are composed of at least one layer of pofyimide 
resins of low thermal expansion, et toast one layer of polyimide resins of high thermal expansion with a higher 
linear expansion coefficient than that of the foregoing polyimfda resins, and at least one layer of a conductor, 
highly reliable in dimensional stability to temperature changes, adhesive strength, and flatness after the etching, 
easy to work with In protection of the circuits made by etching. 

7. Further, at page 3 lines 1-15, Watanabe discloses polyimide film clad with 
conductor on both sides. Additionally, at page 6 lines 44-50, Watanabe discloses 
conductor that is formed of copper. 

8. The aforementioned disclosure of Watanabe reads on the bonding sheet and a 
flexible one sided metal-clad laminate. 

9. Further, at page 4 lines 25-35, Watanabe discloses that the polyimide resins of 
high thermal expansion are thermoplastic, which is interpreted to read on Applicant's 
first layer containing thermoplastic resin. Moreover, at page 5 line 55, Watanabe 
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discloses "Where necessary, the polyimide resins of this invention may be blended with 

other polyimide resins." Additionally, at page 6 lines 36 to lines 39 with respect to the 

arrangement of the polyimide resin layers, Watanabe discloses following: 

iayer of second resins of high thermal expansion In this order can attain" the effects V'tte fomier 
ZSSHH^JTH *T A ^ r * ef u afrang9ment of a conducto '. * f ^ <* ^!n B of high thermal 
Zl ^I f ° f *!" thermaf eXP8n$!0r ' «» a 3a * er of * ^ thermal 

expansion with a higher linear expansion coefficient than that of the first can reduce the curiino of the Rim 
sftit further. It fs possible to build double-sided baas mortal* with ^ *ZZZ ^LZ^JT 

10. As shown below in Table, the aforementioned disclosure of Watanabe (i.e. "A 

further arrangement of conductor. . .and a layer of second resins of low thermal . . .that of 

the first... curling of the film") is equated to Applicant's individually claimed layers. 



Layer(s) of EP0335337A2 
(page 6 lines 36-39) 


Equates to Applicant's 
Following Layer(s) 


A layer of resins of high 
thermal expansion 


First layer containing 
thermoplastic resin 


A layer of resins of first 
resins of low thermal 
expansion 


Heat resistant film (non- 
thermoplastic resin) 


A layer of second resins of 
low thermal expansion with 
a higher liner expansion 
coefficient than that of the 
first [i.e. first resins of low 
thermal expansion] 


Second layer containing 
non-thermoplastic and 
thermoplastic resin* 



* Based on the rationale provided below 



11. It is noted that Watanabe desires that the third layer is "A layer of second resins 
of low thermal expansion with a higher liner expansion coefficient than that of the 
first [i.e. first resins of low thermal expansion]". Since, the aforementioned third layer 
has overall low thermal expansion; it would predominantly be made of a non- 
thermoplastic resin. Watanabe further desires that the third layer has a higher liner 
expansion coefficient than that of the first resins of low thermal expansion layer. 
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12. One can arrive at the formation of the aforementioned third layer by using a 
particular polyimide resin that has a low thermal expansion with a higher liner expansion 
coefficient than that of the layer containing the first resins. Alternatively, Watanabe 
suggests that "Where necessary, the polyimide resins of this invention may be blended 
with other polyimide resins." (see page 5 lines 55-56). Thus, in order to save cost of 
having a specific third resin, one can mix a small amount of thermoplastic resin (i.e. 
resin with high liner expansion coefficient from the first layer with the low linear 
expansion material from the second layer) in the third layer containing a non- 
thermoplastic resin (i.e. resin with low liner expansion coefficient) such that the overall 
expansion coefficient is higher that that of the layer containing the first resins (i.e. resin 
having low thermal expansion). 

1 3. Further, while Watanabe does not state that such a mixing of thermoplastic and 
non-thermoplastic layer would result in the layer exhibiting no adhesiveness during 
thermal lamination, the Examiner respectfully submits that the end effect (i.e. the layer 
being non-adhesive) due to the mixing of small amount of thermoplastic resin with the 
non-thermoplastic resin would be the same as that of Applicant's claimed invention. 
Because, the layer resulting from addition of small amount of thermoplastic resin would 
still be non-adhesive. 

14. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to add small amount of thermoplastic resin with the 
non-thermoplastic resin, motivated by the desire to form the layer of second resins of 
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low thermal expansion with a higher liner expansion coefficient than that of the first [i.e. 
a first resins of low thermal expansion]. 

1 5. As to the selecting the weight ratio of non-thermoplastic resin to the 
thermoplastic resin, it would have been obvious to select a suitable weight ratio of non- 
thermoplastic resin to the thermoplastic resin, motivated by the desire to form the layer 
of second resins of low thermal expansion with a higher liner expansion coefficient than 
that of the first [i.e. a first resins of low thermal expansion]. 

16. Regarding claim limitation of the bonding sheet and one-side metal-clad laminate 
exhibiting a warpage of 0.5 mm or less, it is respectfully submitted that "Object and 
Summary of the Invention" section of Watanabe generally discloses that the flexible 
printed circuit base materials of his invention do not curl, twist, warp on application of 
thermal hysteresis. While Watanabe does not explicitly disclose the warpage of 0.5 mm 
of less under the conditions as set forth by Applicant; based on the aforementioned 
disclosure of Watanabe, minimization of warpage would have been obvious and well 
within one of ordinary skill in the art motivated by the desire to form the bonding sheet 
and one-side metal-clad laminate. 

1 7. Regarding the claim limitation of the liner expansion coefficient of the bonding 
sheet, the disclosure of Watanabe in abstract, at page 3 lines 1-15 and at page 6 lines 
1-15 is interpreted as Watanabe generally discloses of providing individual layers with 
different coefficient of expansion such that to control the overall expansion coefficient 
and dimension stability of the bonding sheet. Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to provide a 
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bonding sheet having suitable liner expansion coefficient, motivated by the desire to 
provide dimension stability to the bonding sheet. 

18. Regarding claim 8, the disclosure of Watanabe at page 6 lines 44-47 with respect 
to copper conductor and at page 7 lines 10-15 is interpreted as it would have been 
obvious to use metal rolls to bond the metal foil onto the bonding sheet, motivated by 
the desire to form the metal clad laminate. 

1 9. Regarding claim 20, the disclosure of Watanabe at page 5 lines 55-56 with 
respect to mixing of polyimide resins together with the disclosure at page 5 lines 57-58 
and at page 6 lines 1-10 is interpreted as it would have been obvious to one having 
ordinary skill in the art at the time the invention was made obtain the second layer as 
claimed, motivated by the desire to form the bonding sheet. 

Response to Arguments 

20. Applicant's arguments filed 11/13/08 have been fully considered, but they are 
moot in view of the new ground of rejections. 

Conclusion 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANISH DESAI whose telephone number is (571)272- 
6467. The examiner can normally be reached on Monday-Friday, 8:00AM-4:30PM. 
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22. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

23. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ 

Supervisory Patent Examiner, Art Unit 1794 

/A. D.I 

Examiner, Art Unit 1794 



